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Abstract
It is pointed out that very recent results based on supernovae ob-
servations that the universe will accelerate and expand for ever with
ever decreasing density have been predicted in a recent cosmological
model which also deduces hitherto purely empirical features like the







indicate that the density of the universe is less than the
critical density required for closure so that the universe would continue to
expand for ever. These observations would also jeopardize the currently
accepted inationary scenario with apparently disturbing consequences, for
example for large scale structure. Equally dramatic is the even more re-
cent observation by teams from the University of California, Berkeley, the
Harvard-Smithsonian and elsewhere that the universe is in addition acceler-
ating, thus reviving the ghost of cosmic repulsion
3
. We would like to point
out that the recent model of Fluctuational Cosmology
4;5;6
is entirely consis-
tent with astrophysical data and predicts precisely this behaviour.
2 The Cosmological Model
The model of the universe referred to shares certain features of the Dirac
Cosmology. Particles are created from the background Zero Point Field,
uctuationally within time intervals of the order of  = h=mc
2
, where m is
the mass of a typical particle, a pion infact, and there being as in Quantum
2
Electrodynamics a cut o length of the order of the Compton wavelength
7
.
Such a cut o length is required in QED anyway to avoid divergences. In
this model,
p
N particles are uctuationally created in the interval  where
N is the number of particles present in the universe at that stage. As will be
seen below, this leads to an ever expanding and accelerating universe whose
density keeps decreasing.
Infact the mass M of the universe is given by
Nm =M; (1)
giving M  10
57
gms; as N is known to be  10
80
. This is indeed so.





















where T is the age of the universe. Equation (3) which resembles a similar
equation in Dirac Cosmology
8
can be veried to be correct. Using (1), (2)
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It may be mentioned that (5) which gives the pion mass in terms of the
Hubble Constant and is known purely empirically, has been considered to
be an inexplicable coincidence. In the present model however it follows from
the theory.













Incidentally the value of the cosmological constant from (6) is in agreement
with previously deduced estimates (cf.for example ref.
8
). One could thus
think of the cosmic repulsion as arising from the uctuational creation of
particles.
4
The uctuation of the order of
p













From (1), (2) and (3) one could easily deduce that the density of the universe









In this model, N turns out to be the sole cosmological parameter, while
m; l; handc are the well known microphysical constants
9
. So the universe ac-
celerates and expands for ever as T or N increase, while the density tends
to zero as indeed latest observations suggest (cf.refs.
1;2;3
and refs. therein).
It may be mentioned that we get the correct relation R = cT , where as in


















which again is entirely consistent with the latest observations refered to. At


















The latest observations would disturbingly throw the inationary scenario
which requires 
 = 1 into jeopardy, owing to the fact that the present esti-
mates of the density of the universe fall below the critical density. Pleasingly
the presence of the cosmological constant and equation (10) rescue the situa-
tion, from an alternative viewpoint in terms of consistency with the observed
universe and Large scale structure
10
.
We next observe that the presence of the cosmological constant infact re-
solves the following discrepancy observed in recent years
11;12
. This is the fact
that the age of the universe appears to be less than the age of many of the
stars.
Finally the above model could provide a clue to the explanation of two puz-
6
zling observations. These are the gamma ray bursts observed at cosmo-
logical distances, and the more recently discovered gamma ray background
observed by NASA's Compton gamma ray observatory. This is because the
background ZPF would also uctuationally produce electrons and positrons
which would annihilate each other providing an average background gamma
radiation. Further remembering that the number of uctuationally created
particles are in this model, of the order of the number of particles already
present, one could expect a greater production of electrons and positrons and
hence gamma rays where matter is more densely concentrated.
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